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(57)Abstract: 

PURPOSE: To encode a sound at a high compression rate and to encode a musical tone 
with high quality by using a CELP system and a conversion coding system. 
CONSTITUTION: An input signal 1 1 of a sampling frequency fS=24kHz is made a low band 
signal of fS=16kHz by a converter 221, and it is encoded by a CELP coder 241, and a 
resultant code C1 is outputted, and the code CI is decoded by a decoder 251, and the 
decoded signal is made the signal of fS=24kHz by a converter 26, and it is subtracted from 
the input signal 1 1, and a high band signal and a quantization error signal are coded by a 
conversion coding coder 242, and the code C2 is outputted. Only the code C1, or both of 
CI and C2 are decoded to be used. 
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imxm i ] sm-s^fc ^(Dmmm^m^ f n ©^ 
wxtimmtmttim i , f 2 > , f n -i (f 1 < 

f 2 <> , <fn-l <fn )©nffl©K# (nfc£2 
W±©S^) bT^ftlT Sft-^b^j&t&U 

±I3A;fr{i^§;fr £J1M$(# f i feTF©lf§ 1 

_tfB^ i mum ^zm i ff^b^&r-^fb brig i n 

^*&jjirz>M 1 W^biigts 
^i-lttTO^f (i = 2 ,3, , n) 

mmkifif i-i «T®§i- i«^fs^^ff -sigi - 1 
«^fb;a*g^ 

±iBA^f§-^* zmmttf i wt©^ i ^fg-^^saj 
-rzmimtmmts 

±mm i ^M^-*^±iBm i - 1 mmmzm t-eio 
±mm i i ^fb^^T-^^b Lxm ± 

ovm 2 ] ±§bis i - 1 m.^<mmiz±mm ± - 1 
n^zm^-tzmmt, ^<Dm^ntdm^hmi-2 

MtmmLi* 2 f i <m mm vxixem 

£#TT 5 £ i: <&#^i;-r 1 f3fo©^»fS^f^ 

fb^^ 0 

[W*il3] ^&^©«S51iS]^iM) s f n ©e 

SA£{§^£, JSSE»f i , f 2 f n -i (f l <f 
2 <, -<f n -l <fn ) (n=2U±<Dmm T'E# 
bT^n^ft^^b^S^fb^f&t&UT, 
±83A^fM^J;»3«*fbJSI«SS5#2f i omimmm^ 

±mm i i nmtmz x v n^ih b-cis i 

±83 i - 1 ra^fltfflH (i = 2, 3, — , n) ©#^|3 
^i: LXm i - 1 iUI«^£f#sm i - 1 WMW.tti bil 

±mm i - 1 mmm^zm mtmmm& 2 f i ©n ± - 
1 mmmmimizmwi-rzm i - 1 g«ist, 

±I3A^#M^-J:f)jl|^^#f i_! ~f i , 

itrnmitt 2 f i (dw, i mmmm^% i &%3tH» 
it, 

±K* i - 1 ^!<l§*M/i^£:±I3lg i &Mm^£ 4fiQJ¥ 

uTig i immmzmzm i inflame 

±ib^ i mmmzm i fWftjst: «t d ff ^b bTH i 

[If *H 4 ] ±8BJg 1 ^F^ttti^fflHI^^IimF 



d *«r» i: -T 5 gft&£ 1 3 ©fqjftfr M 83«© : &S 

[If*il5] ±IB : g : #A*ff^4'©Ml^f i £IT© 
fSt££^©J$#©;*^ h;i/S*&£Sfr©fi*p£:bt\ 

^#M^^b*ffi. 

±©»») c^iB-rsdiBiaBtx 

±tdm i - 1 m.mtmti (i = 2, 3, n) 
*bin?£i&# 2 f i ©^ i - 1 ^fta-^fba^c^ft-rs 

±13^ i ffiF^&«^ UT«*fls«JSaR 2 f i ©^ i «^ 

±13^ i m.mmh±x&m i - 1 mmmmttati t 

[0 0 0 1] 
[0 0 0 2] 

-§-fb-rs^&i:LT> -y-^A^h-^fb^SdsfeSo It 
^^•>K^fb*^{iQMF (Quadrature 
Mirror F i 1 1 e r ) ^m^XXfjim^mm. 

iT^fTV^ooS-^^^t^Ybt-S. 

[0003] mffi, &&&vni*i3ii£<D : &mm^<on^ 
(Dn^ribijm&mzz t & < 1 o©^fb^ST-©^ 

^b-T5©as#3lTf*S. b*U ^Jx(i01 AtCTjVf 
«t -5 t^SfB^- 1 1 *ffl«8S!rtfth?fi«fij36»5) 3 o©if 
^>FSBi , SB 2 , SB 3 CaWUTflMWbU 

02{c^-r«t'5t j e©T{ftS (PSJii) x&zvyny 
K S B (i^^fbSSHttfg^, -r^t>*,a^-s^«©ffl« 
m^A s *<x S^bPMtA^v^^b^ ^iJ^K 
W^K»MBB©^«|«F^fhJS : C E L P fc «t t) iSfElt* 
T'^F^b b, ^(;±{5iJl (Pits 3 ) Tft S-y-^ > K S 
B 3 ©^^b{i^F^bn c SKA^< N Tkt>*m9W£& 

mxi&Emmxn^itu rpwa (mm 2) x$>z>y-7 

A>KSB 2 ^*fbTttT(55S©^{b^Si:s ±{4S 
©^fb^i*i:©4iH©^F^b*ffii: b, ^Jffl#©g* 
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k/s txrnm i ©#s«F^batB u * s imsmji i t 

2ft«WbaWBU Xtt±T©»JBfti^biSfcH"r*i: 
[0 0 0 4] **v>tt«riC©J:-5K:3oK:BJiW^b* 
"t»W\ ^/^^©^©^-^-^fcT'i'-lr^U 

Bra©*flNi**»rai5. *©*jffl#©«9sti6D 
ts B»i©^©**a^uT»w«A»oa?fb»ia6 

©**V>fiSK©S^*f», fcS^ttFBH 1SV2© 
XttHMl, 2, 3©±T©^ft«^U 

Tl£^^oM^b^©/J^^^^iS;p a pK^s^^^f?. 
[0005] xtts mtts tj»*^au£»a®f 

2 PfflfC»0-T«Wf b b, *©TffiW«©* 

VMi8»U TttJifc±lftlifc©H«F^*«-*-nii, 
SCs ^jBttfettKfc^SWWtfc^ft&ft*© 

mrWtfS^Xs TffiJBffiW©#*W*8l»K ^©^©te 

a»©*jfflRfBi*«*< u*fcou eas«©/j^s:e 

£«W 5 c i: £ «£ n iSjp a pK©«^fi^Sf#§ £ i: 4> T- 

[0 0 0 6] »5V^tt > £fte>©»£C:fe^T> Ttt • 
±fM©£T©flF^*-flt*KbfetL T(M^©* 
fc N /J%S^o/g^6U«t«MI^Pa©/J%$V^^lit«t t)^ 
83HT-«^b&t)> lfi5SW&W&B£b&irMSfcH:* ± 

[0 0 0 7] i»ft©J;5C«^SK^^bEE»*fc:a 

5o t*b*^<b*S 1 1: tt y^-> h* S B i © 
HWWWI«WflsU H»CbTfittSSB2 , SB 3 

w«©a-^f*jfi«fc u&i^Rctk ityA> h- s bi 

Bi, sb 2 , sb 3 <D&nmz*ti?ti$f^ib3>m 
i, 2, 3t»*Bbfc«^«t«t»)«^b-ra^«^i 

2i , 1 2 2 , 1 2 3 tfttcn6©*«OTl 2£fcH 
[0 0 0 8] 

^^>K^b^ffic«ts|igji^Yb-ett> s-ah* (f 



c^-rss^fbp^ f j&fc-few^as© 

A*«^fc-f©«fflJ«*a»©Hi*»^ o£&eaiE&& 
£©{^*»*TV^^«^^i:©Kg#Bll Cfcjj* 

-r j;?£&?i^sBi , sb 2 , sb 3 (c^n-etis^ 

Yb^Sl 3i , 1 3 2 , 1 3 3 fcl/C«#S*U i^t 
^*»?&8©«Wf 1 2 fctt#SK«*lcS!Lfcfc:S# 

(-ffcfc*>±{4JI£T-©«^b) T-2;L4n T&Jl© 

*sa*Ffb»m 3i *s *©***£-*-«&©. it 
p D B ff © *) ©aft e. n& v ^ j&ftaitt w»* ArcMCK* 

SlCtt^-y^^HSBi , sb 2 . sb 3 xoi&m^ 
flsEE1»*/.hS < bftttfttf, «?<h«l**iB«*«* 
£i:#-e£&v>o «£^>Tc:©«td3a:»JBW^fb*ifeT 

^^-7^;i/^^b*H3ST-^&v>o 
[0 0 0 9] K^ft*SCi5X/r- 

{WQicKwr s. w*>m^wim i 1 ©««* 2 ago 

U fill PBS (ffi«H»K) SCELP^iTffffbU 

in 2 ran (mmwm ^^^t^mzx^n^tv 

(0 3B) ©M^b^Mft^l 3i ttBSCfcjjVri-S 

titiseu*^. -*jB2»»Tjtt»^j&«9Bc*ru-c 
w^bqni5&iaftWF^b**iifT*n-cv^s&», ^©ft 
ei5a^«^ 1 2 2 ttin 3 b c^-r «t a t-Ji^ws- 1 1 
3^<^ fi^bs^fs^i 3 2 ei2i3cc^-r«t'5K:/j\$ 
v^. b* bf§ 1 bjbow^&vsis 2 »ji©WF^*-€n-e 
nm.^ \sx&mmm^*nx m 3 d c^-r j: a c 
*<Dm^m<Dm?ibwm<Di&mfflfri ±\ amimm 

*Tf ©«^aKtt<©i3««©W«C*V^-r c E L 
fb^?S©^F^btttet«c#bTbSoo X^x, it^t 

bfct:m«fce>fcv\, 

[0 0 10] d©^6DI6<j(±> TfflJB-e©W^bfeja 
JE®*, fia^SK^b, b^4)±e®*T-©a^-«^ 
^rT{i®©^ga^5pH©^S<£^^t^v^Sip a pK©^,©^ 
» 5 Z £ ifiX 1 5 7, T- 7 ^;u&«9«Yb*i£S tf-t©« 

[0 0 11] 

[fflUH*jpfc-rsfc«>©#g!] it*iii©^BJCc(;n 
«s *»wf^aif©«ffiH«aRtf f n v^mx-hm^ 

*««»f 1 , f 2 . f n-l (f 1 <f 2 <. - 

<f n -l <f n ) ©nfa©E^- (nli2W±Ol 

*) c^aib-c^F^b-rs^F^b^tc^v^-c, 
9* zmmiifi f 1 feiT©^ 1 wmm*i*mm b> ^© 
* 1 1 ^F^b^^T-^^b bT^ 1 nmt 
mti u w i - 1 eiT©««w ( i = 2 , 3 , , 
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n) frzmmk&f i-i ixrvmi- im^m*5*'&> 

±KX*«^*> f i WT©» i tttMB* &»ffi 

u -e©ii ttttflre* 6 ±mm i - 1 m^m^m l 

ST-^^b bTH i mtJt Z> 0 
[0 0 12]»i-l«^lfttmtf, 

oimmn^itmMmmtift 2 f i ©{§^g«$i u-cw 
if©««jn^* s f n ©^«a*>«^£, mmf 1 , 

f 2 .... f n _i (f 1 <f 2 <, -<f n -l <fn) 

(n=2^±oss) T-K^bT^n^n^F^b-rsit 

& 2 f 1 ©Sg 1 *N*£*A9ftfe ^©Sg 1 flMMm 
JBl«F^b*CJ:t)«F9flsUTlBl«»*m*U ^© 
SB 1 *^©i^b8S£ft& i - 1 MM«^£f# ( i = 

2, 3, — , n) > %(Dmi-imm{9^r*u&<bm& 
2 f i ©Jg i - 1 &&Bt£iB*££KU ±ib^w 

A^M^ctt)in»^* s f i-i ~f i > wMmm.m 
& 2 f i ©m i mtMi*&flk ±b» i - 1 ^.mmmrn 

^t±mm i tttMTC £A0» bTig i fflJNi ^-£f#> 
^©31 i AD»f ^i:^ i ft^f b«s£ «t 5 «F9fl3 bTf! i 

[0 0 13] iil#JK4©$8l!§CD«fcftOU »*«l^fS3 

«^»WF^flsifeTf* 5 s ±iafgn?3H§-{bffi«±Sglf?^b 

©$gf»£;fcv^ ±ffiffWA*®^«f©Jl«a»f i «T 

±f3^i^©^YbigSC43V^T^Sffi«:fi^ 
(tS^b^ffdo 

[0014] a»*S6o«ra®«^fti^at«tnft a 

Xftmtm 1 TJSflS ( ntt 2 «±©Sf») C#tt 
U ±I3Sil*f^£&^bTs «*YtJS««2fi ©IS 

1 a^M^ftm* U ±f3!H i - 1 ( i = 2 , 

3, •», n) zMMmmiti^ f i om x-imwkW. 

2 f i ©fg i «^«^*f»s ^©^ i « £ ±83!g 

i - 1 mmi^<m£iti)mLTmitomm*iiit>-r 

So 

[0 0 15] 

[Hje^j] m 4 A£j»#si i <D%m<D^\\rfWD , $m 
mtm.m bfc#^b^©^i*^-r. zomxuM^m^ 

fb-rsa^rT-feSo i*»&©js#a*«^i 

1 24kHz, o £ *3 Sffifflt&R f 2 

#1 2kHz©5*y*;Wa^-efc!K C©A^jft^{i^ 

i«**aw^Sfcu , r©it>^;i/u-haESiS2 2i r* 
W^bWiSR** 16kHz o®#c*8i*tfr » l ^ 
©^2 aiflfcmsfts. -©f ^tvh^- h Static vb 



U-rSE8l82 2i ZtXDmmi&f 1 =8kHz«T 
©» 1 flMMTC 2 3 £ ©Sg 1 flMMi* 2 3 

itm 1 flF5fb#iSfc <t5i 1 flHHB 2 4 1 T'^F^b^tl 
5. d©^JT-{±»l#^S2 4i hbTCELP 
MWWe^SHWb) W^*act:J:D#^fb-rSo c© 

[0 0 16] C©^0rettS»8M2 5i 
ft, JUSSctff i JJlTO»l«fif 1 2! #»fctU 

?(D&mm i 2 1 fctsg i -y r 2 6 1 
•efflbMbrasafctf 2 4kHz <D$mm.mm 2nz$m 

c©f->y;pu-h^^l52 61 li^fcifrST' 

y >7-y>^£ffdt)©T-fc!>> 

»Jt cjffi bfcfflPBt* M d if >?>£;&d ;L fefk^s** ;wg 

1 zvw&tmm^ 2 7 ^©m«^ 2 

9^2^F^b^t«tS^2^^i§2 42 TfW^b* 

■i yMW^(DUW^mt (Transform co 
ding) CfcOfSrertsSftS. Z.<D^ft&5koM2 
*?F^C2tttf«j£*lS. *l«F^Ci J:tB2^C2 tt 
^Sft[e]ES3 1T\ m«BI4bC^-r«t-5C^Yb7 

i/-Artci^-fij«c#«{b$ns ^{b^c^b 
Tttsii^nso *jffl#cDS*c«toTttai^ci © 

^^m*/bT^J:V^o 
[0017] ^*YbJS«agt 24kHz ©Jl^AAlfi^- 1 
1 ©JH«*X^^ h;n±mt£0 5 AC^Sn, ^©« 
^1 1 ff©8 kHz felTCDM ^* s t»*<b/S|«^ 1 6 k H 
z®1^2 3 (H5B) J:LTT(S)W©JBlW^Sg2 4 

{bti&Ci ©«gP^I§2 5i CJ:?3«^nfc«^« 
^ 1 2 1 (±0 5 B i -5 £s Tfug A*M ^ 23C 

ttbTtt^&a^-r^fftisuii 3i ^ssctstti 

9C4b5« M@m2 8*6C©8lSgf 1 3i h> 

l©8kHzW±CDjas«®^3 3i:«tDft 
5«^2 9*«±fiUi©^2W^S2 42 tA**^ * 

ft*^tJ;ti^^b$nSo 
[0 0 18] 3©«td{3Zi©SISE^T'{iTfiiii©^'fb 
«F^Ci (iJl^^^ng^^ti^^bb^v^, ±{S 
Jg T- ttTfiJl (Dm.=HWm &-s;&bXff^b£nZ>tz&bs 

[0019] #t3BuI3^Sg€?iJT*«±T{2li©^^bt C E 



ffiJB©»lflreCi ©#*«^bT*>Jt««J&J?*:SK 

■oT&Ji© C E L P??-«f ©ft^{bf?M©ffifSf C «t £ 

[0 0 2 0] «F9fcfeff-3»6K:, Alffl©'MIWIfc. 00 
^a^gVMx^u©;*^ h;i'{:J:5x'^*>^tt'S 
Ut> •CflHHtt&N'B-ft LT«H5Kbr* - i: 

-rS££#J;<&£o «AttW^S2 4i ©CELPft 
^M5**fc*v^TttBI6fc3%'rJ:'5S:s M9S3 5CJ: 

6*63ia**u jEfc«3£*nfc« i iflW«3 7*6lt 

n&a^ ^snriBi^w^a:? * 3 8 cast 

g&§§ 2 2 1 «fc t) ©AA«9tt«F^b7 I/- AJSIBTf * 
ftfcjfc bT^jgg7 4 3 8 ©7 -f ;i/*#»:MH5£3ft 

&«>©7.f;i/*«»&#«>T\ mmm^m-ty^j\y9 4 
2{ci&a-r?>o f->7 , ;uu-h^«6ii2 2i j;t)©A^ 

<fc t) lemi 3 6 , fl^Wlfi 3 7 fcfcff 5 SWWf? 
[0 0 2 1] %m&^2 4 2 ©gftW^fcarifefc:*^ 

t a, m tl tf 0 7 c*vr «t a 2 8 © aw? 

*(dx*? YjisQ®r-g.t%m4 5©m*^ 

SB4 STflia.tt'** 

§A*fg^l ltfDHRnif'f >SE»S4 9-CiS2t=i-!?-'f 

S5 5 itf*iit*n'rJ»jia*M»ta5 4 7C4i&n, ie 

[0 0 2 2] OS?), ±ffil®«2®«^«2 4 2 Tftt 

H5 ct^t-r^^^ h;i/©«^2 gs^g^fb-rsj^s - 

£*??©-?«:&<, SWA*HS-f 1 l©*"** Wl/QIS 

(as d) dncas"3v>-rfflaKa*M^^b 
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SrffOo &fc£©»H©«^b#i£©^mia8ft# 
JBLTBMirf*. 3©HM^Jtt04^^Ufe^F^b&t 
J:Sffi^^©«^bCjML&»^TfcS. A*;48i 
?5 5<tt)A^$n&A*^{3^iatlaISS5 6T'ilf 
^Ci fc»2«»C2 i:K#at£*U Sl^Ci fctSg 
l«9S5 7i CJ:DC©0rcttCELPa»fb#ifcC 

1 d Affifi^aaft f 1 (Mwmmn 1 6 k h z > © 

!gl«^«^5 8i C^^ntTOT OSM) a^fb 

[0023] c©»iWfl;ttW75 81 

h ^l&is 5 9 iz <t D f 2 («*fUB«» 

#2 4kHz) ®^ga«^fg^6 ii c^n^ns. - 

*»«1II55 6J:5©*2^C2 tt»2«^»5 72 

c i 5 c ©«t ttgstfgrearefbtffc £ si^fs^ja 

«» f 2 (*f#<bJ10aitgfc# 2 4kHz) ©12 «^{f ^ 

5 8 2 tmhtix. z<D%!2'&^m^5 8 2 tt$i£& 

«^«^6 li i:;bQff§§6 2 2 T-i0^^nT±ficB (± 

[0 0 2 4] o*DTffiJ«*9fba«7 6 3i fcbtlil 
««Jft*&ttia5Bit>©«^l^l 2i *sf#e,tl5o - 

*>m 2 «^ 5 7 2 <D&mm 5 8 2 ttaawiicttBi 5 

2E{C^-T«taC, Tffi» «£*) ©S^b^MW^-l 
3i ©«^«^6 0i ]SEU@^3 3©a^fg^6 4 

2 e toTJDff^6 2 2 «t 5 ©a^YbtH* 6 3 

2 £fc£{g^©«^f§^5 8i c^u ^nmmtmmi 
3 1 tttfo-rzomm^e oi ^jf^n, M^bpji 

jK©*)©T-s?»^e»> in»s6 2^€,f#e.na±ifiji^ 
t<m.mmt> 6 3 2 ttswA^ft ^ liiiiKi 

< x ^©M^b^M«^ttf!l^«0 5 F «t a (r^: 

[0 0 2 5] lfeti©«IH©?^b*«tl&n»Ji (n^ 
^) ^•ai^ : ^bCjafflb^Ji:bTn = 4©«^o^ 
TE9^#^UT^-r5o 09K4b*V^04At*fJSS 
-r**BdCB|-^^ft«-WT»«« i:©«T?ttJR#A* 

tf2f 4 -efefj, miv->yjvu-hmm§ (mum 
mtR^m 2 2 1 -em*<mvmifi 2 f 1 «a u f 1 < 

f2 <f3 <^4 ) ©A*{f^2 3i OS 

vmmtfi eiT©» i?if«®^ 2 3 1 ^stB^nv ^ 

©^ 1 ^fS^- 2 3 1 tt» 1 ^F^^ 2 4 1 T'£F^b£ 
Ci tt«l«^S2 5i Tf«*{bffla«2f 1 ©«^ 
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12 ) fcJBi (=18 3) «^H5 7i (=5 73 )*??, 
fflSSi (=*3)«»«^5 8i (=5 83) t#S8i 

(=IS3)iDffS62i (=6 2 3 ) T'iD»^nTl8i 

(=18 3) «<Wba*6 3i (=6 3 3 ) 

[0 0 3 5] 

«s »JB«F^b*«fet*V^TTffiJB©«^b»Hft±ffl 
P»*&#!fiSbT*»> ±<M*T?©«W&fc:fe^T«re 
tjjg-rzfcfc: J; t)> 1tlg(|iiJi{b^*5V^T*^bSMS|ig 
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^m^mim^mtit Lxmiji-zm i areas 
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